The construction, performance, and application of mercury (II '5,7,9,16,18,20,26,28,30- 
In cryptands, substitution of some oxygen atoms by nitrogen and/or sulfur atoms make them ideal candidates for use as ion carriers in the construction of transition and heavy metal ion-selective electrodes.
In this study, 7,8-dinitro-4,l l-dioxa-22,32-dithia-l, 14- macrocylic ligands are used to develop mercury (II) ion-selective PVC membrane electrode. The electrochemical selectivities for various ions and the effect of the membrane components, internal filling solutions and pH of sample solutions on the Potentiometrie response of the electrodes were investigated. (BEHS), dibutylphtalate (DBP), tetrahydrofurane (THF) were obtained from Fluka in selectophores and potassium tetrakis(4-chloro-phenyl)borate (KTpClPB) was obtained from Aldrich.
MATERIALS AND METHODS

Reagents
All of the chemical substances were of reagent grade, and were used without further purification. Stock solutions of mercury (II) nitrate (Merck) were prepared using deionized water, and working solutions were obtained by dilution of the stock solutions with deionized water. The studies were carried out by the use of deionized water obtained from Barnstead Nanopure Infinity Ultra Pure Water System.
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magnetic stirrer and the potentials were recorded after the equilibrium potentials had been reached. All of the experimental work was carried out at 25 ± 1 °C.
RESULTS AND DISCUSSION
Due to its sufficient insolubility in water and the presence of two donating sulfur and two nitrogen atoms in their structures, cryptand I and II were expected to act as a suitable ion carrier in the PVC membranes with respect to special transition and heavy metal ions of proper size and charge. 
Effect of Plasticizer and Lipophilic Additive on The Response of Mercury (II) -ISEs
In general, the sensitivity and selectivity of an ion-selective electrode is strongly influenced by the nature and amount of the plasticizer and lipophilic additive /17, 25-27, 33-35,/. Hence, in order to investigate the effect of plasticizer and the lipophilic additive employed on the characteristics of the Hg 2+ -selective electrodes, series of studies were carried out with membranes prepared by keeping the ionophore, plasticizer and PVC ratios at 2 %, 68.3 % and 29.7 % respectively. For this purpose, the membranes were prepared by using three types of plasticizers; BEHS, o-NPOE and DBP including lipophilic additive or not. The results are summarized in Table 2 .
As it can be seen, the plasticizers and lipophilic additives have marked effects upon the performance of the PVC membrane electrodes. This phenomenon is already known /32/ and also, the potential responses of the Hg 2+ -selective electrodes plasticized with o-NPOE, BEHS, DBP and including KTpClPB are shown in Figure 3 .
The electrodes based on cryptand I and II plasticized with o-NPOE exhibited better response sensitivity than those plasticized with BEHS and DBP. The effect of lipophilic additive was tested with the electrodes including three types of plasticizers and without KTpClPB (Electrode 3,7, 11). As may be seen from the data listed in Table 2 , the Potentiometrie responses of the electrodes were markedly improved in the presence of This equation shows that a linear response occurs and that the response slope depends on the charge number of the primary and secondary ions and on the stoichiometries of their complexes with the ionophore.
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It should also be noted that the equation does not depend on the charge of the ionophore. This implies that appearently twice-Nernstian responses can be obtained for ISEs based on neutral ionophores because of the charge numbers of the primary (Zi= 2 for Hg 2+ ) and secondary (zj= 1 for H + ) ions and the 1:1 stoichiometries of their complexes are n;Z/ njZ|= 0.5. 
Effect of pH on the Response of Hg(II)-Selective Electrodes
Effect of the Conditioning and The Internal Filling Solution on the Response of Hg(II)-
Selective Electrodes
In literature, it was indicated that the composition and concentration of the internal filling solution influenced the response characteristics of the electrodes /6,10,19/. In order to enhance the working range and to obtain low detection limits, the use of lower concentrations of inner reference solution without primary ion, or in which the primary ion concentration is low, were recommended /38/. In our study, different 
The Lifetime and Response Time of the Electrodes
The response time of an ion-selective electrode is an important factor for any analytical application. 
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The Selectivity of The Electrodes
The most important characteristic of any ion sensitive sensor is its response to the primary ion in the presence of other ions present in solution, which is expressed in terms of the Potentiometrie selectivity coefficient. The selectivity coefficients for Hg 2+ with a variety of interfering ions were determined by the fixed interference method, which is recommended by IUPAC, and the data list is given in As can be seen, the electrode based on cryptand II is more selective to Hg Table 4 lists the response characteristics of other PVC membrane mercury (Il)-selective electrodes based on different ionophores with together those obtained from this work. Obviously, the response characteristics of the proposed electrode, including working range, detection limit, response slope, lifetime, selectivity and response time were comparable with those of these PVC membrane ISEs. Table 3 .
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Analytical Applications of The Electrodes
The proposed Hg(II)-selective electrodes based on cryptand I and II (electrode 4) were successfully applied as indicator electrodes in the Potentiometrie titrations of Hg 2+ solution with EDTA. Typical curves for the titration of 2.0 χ ΙΟ" 2 Μ mercury (II) nitrate solution with 0.1 Μ EDTA are shown in Figure 5 . A very good inflection point is observed in the titration plot of the electrode 4 which is based on cryptand II. This can be attributed to the selectivity of Hg 2+ -ISE based on cryptand II being more sensitive to Hg 2+ ions.
Therefore, the end point and the amount of Hg 2+ ions in a solution can be potentiometrically determined by using these electrodes.
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